Genetic nanomedicine: gene delivery by targeted lipoplexes.
Cationic liposome-DNA complexes (lipoplexes) are used for the delivery of plasmid DNA to cultured cells and various tissues in vivo. In this chapter, we describe the preparation and evaluation of plain and targeted lipoplexes, using targeting ligands, including epidermal growth factor and transferrin. Ligand-associated lipoplexes may be used to target DNA or other nucleic acid drugs to specific cells, particularly cancer cells that overexpress the receptors for the ligands. We provide examples of the enhancement of gene expression mediated by epidermal growth factor in murine and human oral squamous cell carcinoma cells, and human hepatoblastoma and rat colon adenocarcinoma cells. We also summarize the studies on the use of transferrin-lipoplexes for enhancing gene delivery to cervical carcinoma, murine colon carcinoma, and African green monkey kidney cells. We outline two animal models in which transferrin-lipoplexes have been used for antitumor therapy by delivering either the gene encoding interleukin-12 or a suicide gene: a CT26 murine colon carcinoma, and a syngeneic, orthotopic murine oral squamous cell carcinoma.